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ABSTRACT. Objective: Four states are creating a regulated industry
for the retail sale of cannabis products. This pilot study assessed refusal
rates of sales to underage-appearing individuals without valid identifi-
cation (ID) at retail outlets in Colorado. Method: State-licensed retail
marijuana outlets (n = 20) in Colorado were included in the sample.
Pseudo-underage assessment teams of a buyer and an observer visited
each retail outlet once between 11 A.M. and 5 P.M. on four weekdays
in August 2015. The observer entered first, performed an unobtrusive
environmental scan, and recorded the outcome of the purchase attempt.
The buyer attempted to enter the outlet and purchase a cannabis product.
If asked for an ID, they did not present one. Once inside, if the clerk
offered to sell cannabis, the buyer declined, saying they had insufficient
cash, and departed. Results: Most outlets sold both retail and medical

marijuana (75%). All outlets (100%) asked the buyer to show an ID.
Only one outlet was willing to sell marijuana to the pseudo-underage
buyer after the buyer did not provide an ID (95% refusal rate). All out-
lets (100%) had posted signs stating that an ID was required for entry;
approximately half had signs that only individuals 21 years of age or
older could enter (55%) and how to properly use marijuana edibles
(50%). Conclusions: Compliance with laws restricting marijuana sales
to individuals age 21 years or older with a valid ID was extremely high
and possibly higher than compliance with restrictions on alcohol sales.
The retail market at present may not be a direct source of marijuana for
underage individuals, but future research should investigate indirect
sales. (J. Stud. Alcohol Drugs, 77, 868–872, 2016)
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FOUR STATES HAVE LEGALIZED MARIJUANA for
recreational purposes and are implementing retail sales.

Similar to controls on alcohol, retail sales of cannabis are
restricted to state-licensed outlets and individuals age 21
years or older who provide a valid state-approved identifica-
tion (ID). These restrictions seek to reduce youth access to
marijuana because access can promote initiation (Swahn
& Hammig, 2000; Swaim, 2003; von Sydow et al., 2002).
Given the high prevalence of use by minors (Conway et
al., 2013; Eaton et al., 2012; Johnston et al., 2013), some
may try to obtain marijuana from the retail market. The
U.S. Department of Justice (DOJ) has told the states that
their regulations “must not only contain robust controls and
procedures on paper; it must also be effective in practice
[emphasis added]” at achieving DOJ priorities, including
preventing distribution to youth, or the DOJ may challenge
the regulatory structure (Cole, 2013, p. 2).

Compliance with restrictions on sales of alcohol and to-
bacco to minors has been the focus of considerable research.
Commonly, compliance is assessed using decoys or buyers
appearing to be underage (DiFranza et al., 2001; Grube,

1997; McKnight, 1993). Pseudo-underage protocols present
the most overt situation for refusing minors. Recent refusal
rates for minors are approximately 65% for alcohol (Paschall
et al., 2007; Toomey et al., 2008) and more than 90% for
tobacco (Glanz et al., 2007; Pearson et al., 2007).

This article reports a pilot study that assessed refusal rates
of sales to apparent minors by retail marijuana outlets in
Colorado. The primary purposes were to verify that the pseu-
do-underage protocol could be implemented at the marijuana
outlets and to obtain an overall estimate of refusal. The study
was not designed to identify factors affecting compliance.

Method

Sample of retail marijuana outlets

A sample of 20 retail marijuana outlets licensed by the
State of Colorado was created for the study. A small sample
was selected because (a) the primary intent was to test the
pseudo-underage protocol’s feasibility and estimate overall
compliance, and (b) the project budget was limited. The
sampling frame was the publicly available list of licensed
retail outlets provided by Colorado’s Marijuana Enforce-
ment Division, which contained the name and address of the
licensees and retail outlets. A convenience sample was se-
lected in locations along the urban Front Range of Colorado
and the Interstate 70 corridor into the Rocky Mountains and
to provide an assortment of urban, suburban, and rural loca-
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tions but still control study costs. Within three of Colorado’s
large cities (>100,000 population) containing a large number
of retail outlets—Denver, Aurora (suburb of Denver), and
Pueblo—outlets were selected using simple random sam-
pling (12 of 185 licensed outlets). In the remaining loca-
tions (i.e., unincorporated counties, small municipalities,
and small suburbs around Denver, Colorado Springs, and
Pueblo), 8 of 20 licensed outlets were selected, excluding
those that had participated in other aspects of the research.
This resulted in 7 urban (of 170), 8 suburban (of 37), and 5
rural/small town (of 12) retail outlets. Before the visits, local
law enforcement agencies in each potential location were no-
tified about the study and that the checks would not result in
enforcement actions. All protocols and forms were approved
by the Western Institutional Review Board, and the National
Institutes of Health issued a Certificate of Confidentiality for
this research.

Pseudo-underage buyer assessment procedures

Pseudo-underage buyer teams consisted of two people
accompanied by a supervisor. Teams visited each retail
outlet once between 11 A.M. and 5 P.M. on four weekdays in
a single week during August 2015 (19 months after mari-
juana sales were legalized in Colorado). The timing of the
visits was selected to avoid times of high customer load,
when the pseudo-underage buyer might enter unnoticed.
At this early stage of the developing market, we wanted to
check on compliance with the law under the most favorable
circumstances first. Later, after we established that vendors
are compliant, research could look at whether compliance
might be affected by crowding or other distractions. At
each visit, one person acted as the buyer and the other was
the observer. Male (n = 9 visits) and female (n = 11 visits)
pseudo-underage assistants took turns acting as the buyer
to balance gender.

Observers approached the retail outlet first and gained
entry by showing their actual ID. They conducted an un-
obtrusive environmental scan of each outlet and positioned
themselves where they could observe the pseudo-underage
buyer–clerk interaction. Once the buyer completed the pur-
chase attempt and departed, the observer waited 2 minutes,
monitoring any comments made by the clerk, and then left
the retail outlet.

The buyer approached the retail outlet 2 minutes after
the observer entered and attempted to enter the outlet and
make a purchase attempt. If asked for ID, the buyer said “I
forgot my ID” and did not present any ID. If the entry or
sale was refused, the buyer politely thanked the clerk and
left. If the buyer was allowed to enter the outlet, the buyer
approached a clerk, perused the cannabis products for sale,
and requested to purchase pre-rolled joints. Once the clerk
stated the price and requested payment, the buyer looked in
her/his wallet, stated that he/she did not have enough money,

and left the outlet. The buyer never actually purchased any
cannabis products; this restriction was placed on the study
by the federal funding agency. Once outside the premise, the
buyer and observer completed forms recording the result of
the purchase attempt and information on the retail outlet and
clerk.

The team supervisor transported the pseudo-underage
customers to each retail outlet, assigned observer/buyer roles
for each outlet, and checked the completeness of data collec-
tion forms. The supervisor also was available to troubleshoot
problems and provide security for the team.

Pseudo-underage buyers/observers

Two persons served as pseudo-underage customers,
a non-Hispanic White male and a Hispanic female, on
a single pseudo-underage buyer team. Both individu-
als were age 21 years or older and were selected because
they appeared young, possibly younger than age 21 years,
were available during the data collection period, and were
knowledgeable about research procedures. These two indi-
viduals (a male and a female) performed all of the pseudo-
underage buyer attempts. The pseudo-underage customers
were trained in standard pseudo-patron methods using
a protocol modified from the researchers’ earlier work
(Woodall et al., 2012). It covered the purpose of the assess-
ment, procedures to be followed by the observer and buyer
(including ways the buyer should respond given various
possible reactions by the retail outlet personnel, e.g., re-
fused/allowed entrance), how to complete the observer and
buyer forms (see below), and what to say to retail outlet
personnel if they questioned the legitimacy of the pseudo-
underage customers. The training stressed that no cannabis
products were to be purchased, due to restrictions from the
federal funding agency. Pseudo-customers practiced the
buyer/observer procedures during the training, receiving
corrective feedback from the trainers.

Buyer/observer forms

Following the purchase attempt, the buyer and observer
completed data forms modified from our previous research
on alcohol sales (Woodall et al., 2012, 2015). On these
forms, they recorded whether the buyer was permitted to
enter the retail outlet and whether the clerk indicated he/
she was willing to sell cannabis to the buyer. Willingness to
sell (yes vs. no) was the indicator of refusal, for it included
access (i.e., failure to gain access was coded as “no” will-
ingness to sell). The buyer and observer also recorded the
gender, estimated age, and ethnicity of the clerk who inter-
acted with the buyer. Observers recorded posted warning
signs, number of outlet staff, and environmental features of
the outlet (lighting, cleanliness, outdoor area free of debris),
and comments from the clerk regarding the buyer.
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Analysis

The number of retail marijuana outlets willing or not
willing to sell cannabis to the buyer was summarized and
the rate of refusal calculated as the percentage of outlets that
were not willing to sell (i.e., either did not permit entry or
refused to sell).

Results

The sample of retail outlets was located in rural/small
towns, suburban areas around Denver, CO, and urban Den-
ver (Table 1). Most outlets sold both retail and medical
marijuana (n = 15 [75%]; n = 5 [25%] sold retail marijuana
only), were well lit (n = 18 [90%]), appeared clean (n = 19
[95%]), and had outside areas free of debris (n = 17 [85%])
(Table 1). The mean number of staff persons was 3.6 (range:
1–8).

Pseudo-underage buyers were asked to present an ID
for entry into all of the retail outlets. The pseudo-underage
buyer was allowed into the retail outlet and made a purchase
attempt (of pre-rolled joints) at 1 of 20 dispensaries (95%
refusal rate). When the pseudo-underage buyer did not pres-
ent an ID, the most frequent verbal statement made by retail
outlet staff was that they needed to see an ID for the buyer to
enter the outlet (n = 8 [40%]). A few times, outlet staff also
asked if the pseudo-underage buyer was age 21 or older (n
= 1 [5%]), stated that they did not know if the buyer was 21
or older unless they saw the ID (n = 1 [5%]), said the state
law prohibited the individual from being in the outlet (n = 1
[5%]), or told the individual to come back with an ID (n = 1
[5%]). The observer heard only one statement from a retail
outlet staff person after the pseudo-underage buyer left: One

staff person sarcastically said to another staff person, “Well,
she says she’s 21.”

Observers noted several warning signs posted in the re-
tail outlets (Table 1). All outlets had a sign about a valid ID
being required for entry, and just over half had a sign say-
ing there was no entry by minors. Another sign in half the
outlets provided information on properly consuming edibles.
Less common signs stated that firearms were prohibited, cau-
tioned women about using marijuana during pregnancy, and
announced that the outlet had the right to refuse sales to any
customer. No outlets had signs on prohibition of consump-
tion on the premises and of sales to intoxicated customers.

Discussion

Compliance with laws restricting access to retail outlets
selling marijuana to individuals 21 years or older present-
ing a valid ID was extremely high in this pilot study in
Colorado. Compliance rates exceeded those for alcohol sales
(Paschall et al., 2007; Toomey et al., 2008), were on par with
tobacco sales (Glanz et al., 2007; Pearson et al., 2007), but
were higher than the compliance rates reported by Wash-
ington State regulators for marijuana outlets, that is, 82%
(18 of 22 outlets) and 88% (137 of 156 outlets) (seattlepi.
com staff, 2015; Steinmetz, 2015). A limitation is that the
sample of outlets was small and limited in area. Compli-
ance rates might be lower if more outlets were checked;
estimated refusal rates may not apply to other regions. How-
ever, Colorado regulators reported a high refusal rate (93%)
since January 2014 (Paul, 2015b). Diverse locations were
selected across multiple days, and both male and female
pseudo-underage buyers were used, factors that might affect
compliance rates (Clark et al., 2000).

There are several explanations for the high compliance
rates. The licenses for retail outlets are limited and owners
have made large financial investments. Thus, many may
not be willing to put their valuable businesses at risk by
failing to ID and refuse minors. The retail industry may be
concerned that cannabis sales are illegal federally and sales
to minors might cause the federal government to intervene.
Colorado’s history with regulated medical marijuana sales
before retail sale, and its decision to allow only medical
marijuana outlets to sell retail cannabis during the first 9
months (although this restriction was lifted nearly a year be-
fore our assessments), may have made outlets more vigilant.
Unfavorable media coverage could have heightened vigilance
for fear it would erode the public’s tolerance for retail sales.
The signs on properly using edibles in half of the outlets may
be indicative of sensitivity to the unflattering media cover-
age of overconsumption of edibles (Hughes, 2014; Ingold,
2014). Finally, actions taken by regulators, including proac-
tively working with the industry and performing compliance
checks, or on-the-job training, may have motivated very high
compliance.

TABLE 1. Characteristics and signage of the retail marijuana outlets

Variable n %

Type of outlet
Retail only 5 25
Retail and medical 15 75

Location of outlet
Urban Denver 7 35
Suburban areas around Denver 8 40
Rural areas/small towns 5 25

Outlet environment
Good indoor lighting 18 90
Interior appeared clean 19 95
Area surrounding the outlet was

free of debris 17 85
Warning signs in outlet

Valid ID required for entry 20 100
No entry for minors 11 55
Information on dosing edibles 10 50
Consumption by pregnant women 1 5
Outlet has right to refuse sales 1 5
No consumption on premises 0 0
No sale to intoxicated customers 0 0
Firearms prohibited on premises 4 20

Note: ID = identification.
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There may be methodological reasons for the high
compliance. Our pseudo-customer teams only visited retail
outlets on weekdays and during the daytime to avoid times
when personnel might be distracted by high customer vol-
ume. Adding weekends or evenings (outlets can be open
until midnight) may reduce refusal rates. Further, there was
only a single pseudo-customer team, so we could not control
for pseudo-customer variation.

The high compliance rate in our sample is very favor-
able, suggesting that the retail market at present may not be
a direct source of marijuana for underage individuals. Fu-
ture research needs to investigate whether it is an indirect
source for underage individuals through third-party sales
by acquaintances 21 years or older. Another concern is
whether high compliance rates will decline as the market-
place matures; compliance checks at 30 Denver retail out-
lets by regulators in September 2015 found lower refusal
rates (77%) than in the previous 21 months (Paul, 2015a).
Public acceptance and normalization of retail sales may
cause the industry to perceive a greater public tolerance
and fewer penalties for sales to youth. Compliance may
decline as more outlets are licensed, employing more types
of individuals, some who may be less responsible about not
selling to minors. Compliance checks of retail marijuana
outlets need to remain routine because the alcohol market
shows that their effects can be short lived (Erickson et al.,
2013).

Most of the signs seen at the retail outlets were aimed at
keeping out underage individuals. The other common sign
pertained to proper consumption of edibles. State regula-
tors have launched efforts to promote safe consumption,
including proposing new labeling of edibles (Wyatt, 2015).
Still, many outlets were not providing visual warnings about
problems with edibles or other potential issues (e.g., fetal
exposure and sales to intoxicated customers). The latter may
emerge as an issue if marijuana is linked to increases in im-
pairment, especially when combined with alcohol (O’Kane
et al., 2002), and more crashes and injuries from driving
under the influence (Asbridge et al., 2012; Elvik, 2013; Hart-
man & Huestis, 2013; Li et al., 2012; Washington Traffic
Safety Commission, 2015).

The compliance check protocol was similar to procedures
used for alcohol and tobacco and was deployed without
procedural problems in retail marijuana outlets. However,
having pseudo-underage buyers not produce an ID may not
accurately estimate underage individuals’ ability to purchase
marijuana. All outlets requested IDs, and failure to provide
one was readily apparent. Sales might increase if minors are
used as real underage buyers and they provide their actual
underage ID, as is the case for tobacco (DiFranza et al.,
2001). Pseudo-underage buyers presenting a fake ID may be
more difficult to detect. Finally, it may be best to use pseudo-
underage buyers who have experience purchasing marijuana
to ensure they appear natural (DiFranza et al., 2001).

Any positive effect of state regulations on the new retail
marijuana industry depends on the industry complying with
them. Always checking IDs is one way that the regulations
can keep marijuana out of the hands of underage individu-
als. Compliance with state regulations could be enhanced
through routine and effective training in responsible mari-
juana sales practices.
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